file  cor*  Sdai  04982 


MISSOURI  -  KANSAS  CITY  BASIN 


:OCERS  DAM 

IOWARD  COUNTY,  MISSOURI 
40  10370 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


REPARED  BY:  U.  S.  ARMY  ENGINEER  DISTRICT,  ST.  LOUIS 
OR:  STATE  OF  MISSOURI 


DECEMBER  1978 


I  r"  *a»  bM 

for  public  nleoM  and  aato-  fc* 
dl*Wbutou  to  anbndterf. 


* X  10  2  202 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Whtn  Palm  Bnttrtd) 

I  REPORT  DOCUMENTATION  PAGE 


1.  REPORT  NUMBER 

4.  TITLE  (and  Submit) 

Phase  I  Dam  Inspection  Report 
National  Dam  Safety  Program 
Rogers  Lake  Dam  (MO  10370) 

Howard  County,  Missouri 

__________ 

Anderson  Engineering,  Inc. 


2.  GOVT  ACCESSION  NO. 

AV'A  HW 


READ  INSTRUCTIONS 

_ BEFORE  COMPLETING  FORM 

3.  RECIPIENT'S  CATALOG  NUMBER 

cZfZ- _ 

S.  TYPE  of  REPORT  ft  PERIOD  COVERED 


''  Final  Report 

I  B.  PERFORMING  ORO/REPORT  NUMBER 
j  a.  contract  or  grant  numberc*) 


S.  PERFORMING  ORGANIZATION  NAME  ANO  ADDRESS 

U.S.  Army  Engineer  District,  St.  Louis 

Dam  Inventory  and  Inspection  Section,  LMSED-PD 

210  Tucker  Blvd.,  i.orth,  St.  Louis,  Mo.  63101 _ 

11.  CONTROLLING  OFFICE  NAME  AND  AOORESS 

U.S.  Army  Engineer  District,  St.  Louis  /  i 

Dam  Inventory  and  Inspection  Section,  LMSED-PD 
210  Tucker  Blvd.,  North,  St.  Louis,  Mo.  63101 _ 

14.  MONITORING  AGENCY  NAME  a  ADORESSf/f  dlKtttnl  It om  ControlUnt  Olllct) 

i  National  Dam  Safety  Program.  Rogers  Dam 

^ (MO  10370),  Missouri  -  Kansas  City  Basin, 
j  Howard  County,  Missouri.  Phase  I 
•ir'MSTRi^i  Inspection  Report. 


Approved  for  release;  distribution  unlimited. 


/  DACM 3-78-C-0166  _ 

10.  PROGRAM -etewewT,  PROJECT,  task 
AREA  ft  WORK  UNIT  NUMBERS 


12.  REPORT  date 

■  Decaigbgr  1978 _ 

ii.  «FFiren 

Approximately  55 - 

15.  SECURITY  CLASS.  (of  thl e  report) 


UNCLASSIFIED _ 

15a.  DECLASSIFICATION/ DOWNGRADING 

SCHEDULE 


')./!■! 


[  17.  DISTRIBUTION  STATEMENT  (of  if i#  mbatract  entered  in  Block  30,  If  different  from  Report) 


ft.  SUPPLEMENTARY  NOTES 


It.  KEY  WORDS  (Continue  on  reeeree  aide  if  neceeemry  end  Identify  by  block  numbar) 

Dam  Safety,  Lake,  Dam  Inspection,  Private  Dams 


ABSTRACT  QCwrtWna  eo  reeeeee  et+  ft  neeeeeeey  mad  Identify  by  block  number j 

This  report  was  prepared  under  the  National  Program  of  Inspection  of 
Non-Federal  Dams.  This  report  assesses  the  general  condition  of  the  dam  with 
respect  to  safety,  based  on  available  data  and  on  visual  inspection,  to 
determine  if  the  dam  poses  hazards  to  human  life  or  property. 


DO  Tn  U73  EDITION  OF  t  MOV  «S  IS  OBSOLETE 


<// ; 


'/ 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  fMtwo  Dtlm  Enttrtf) 


INSTRUCTIONS  FOR  PREPARATION  OF  REPORT  DOCUMENTATION  PAGE 


RESPONSIBILITY .  The  controlling  DoD  office  will  be  responsible  for  completion  of  the  Report  Documentation  Page,  DD  Form  1473,  in 
all  technical  reports  prepared  by  or  for  DoD  organizations. 

CLASSIFICATION.  Since  this  Report  Documentation  Page,  DD  Form  1473,  is  used  in  preparing  announcements,  bibliographies,  and  data 
banks,  it  should  be  unclassified  if  possible.  If  a  classification  is  required,  identify  the  classified  items  on  the  page  by  the  appropriate 
symbol. 

COMPLETION  GUIDE 


General.  Make  Blocks  1,  4,  S,  6,  7,  11,  13,  15,  and  16  agTee  with  the  corresponding  information  on  the  report  cover.  Leave 
Blocks  2  and  3  blank. 

Block  1.  Report  Number.  Enter  the  unique  alphanumeric  report  number  shown  on  the  cover. 

Block  2.  Government  Accession  No.  Leave  Blank.  This  space  is  for  use  by  the  Defense  Documentation  Center. 

Block  3.  Recipient's  Catalog  Number.  Leave  blank.  This  space  is  for  the  use  of  the  report  recipient  to  assist  in  future 
retrieval  of  the  document. 

Block  4.  Title  and  Subtitle.  Enter  the  title  in  all  capital  letters  exactly  as  it  appears  on  the  publication.  Titles  should  be 
unclassified  whenever  possible.  Write  out  the  English  equivalent  for  Greek  letters  and  mathematical  symbols  in  the  title  (see 
•'Abstracting  Scientific  and  Technical  Reports  of  Detense-sponsored  RDT/E,  "AD-667  000).  If  the  report  has  a  subtitle,  this  subtitle 
should  follow  the  main  title,  be  separated  by  a  comma  or  semicolon  if  appropriate,  and  be  initially  capitalized.  If  a  publication  has  a 
title  in  a  foreign  language,  translate  the  title  into  English  and  follow  the  English  translation  with  the  title  in  the  original  language. 

Make  every  effort  to  simplify  the  title  before  publication. 

Block  5.  Type  of  Report  and  Period  Covered.  Indicate  here  whether  report  is  interim,  final,  etc.,  and,  if  applicable,  inclusive 
dates  of  period  covered,  such  as  the  life  of  a  contract  covered  in  a  final  contractor  report. 

Block  6.  Performing  Organization  Report  Number.  Only  numbers  other  than  the  official  report  number  shown  in  Block  1,  such 
as  aeries  numbers  for  in-house  reports  or  a  contractor/grantee  number  assigned  by  him,  will  be  placed  in  this  space.  If  no  such  numbers 
are  used,  leave  this  space  blank. 

Block  7.  AuthorfsJ.  Include  corresponding  information  from  the  report  cover.  Give  the  namefsj  of  the  authorfsj  in  conventional 
order  (tor  example,  John  R.  Doe  or,  if  author  prefers.  J .  Robert  Doe)  In  addition,  list  the  affiliation  of  an  author  if  it  differs  from  that 
of  the  performing  organization. 

Block  8.  Contract  or  Grant  Numberfs).  For  a  contractor  or  grantee  report,  enter  the  complete  contract  or  grant  number's;  under 
which  the  work  reported  was  accomplished.  Leave  blank  in  in-house  reports. 

Block  9.  Performing  Organization  Name  and  Address.  For  in-house  reports  enter  the  name  and  address,  including  office  symbol, 
of  the  performing  activity.  For  contractor  or  grantee  reports  enter  the  name  and  address  of  the  contractor  or  grantee  who  prepared  the 
report  and  identify  the  appropriate  corporate  division,  school,  laboratory,  etc.,  of  the  author  List  city,  state,  and  ZIP  Code. 

Block  10.  Program  Element,  Project,  Task  Area,  and  Work  Unit  Numbers.  Enter  here  the  number  code  from  the  applicable 
Department  of  Defense  form,  such  as  the  DD  Form  1498,  "Research  and  Technology  Work  Unit  Summary”  or  the  DD  Form  1634. 
“Research  and  Development  Planning  Summary,"  which  identifies  the  program  element,  project,  task  area,  and  work  unit  or  equivalent 
under  which  the  work  was  authorized. 

Block  11.  Controlling  Office  Name  and  Address.  Enter  the  full,  official  name  and  address,  including  office  symbol,  of  the 
controlling  office.  (Equates  fo  funding/ sponsoring  agency.  For  definition  see  DoD  Directive  5200.20,  "Distribution  Statements  on 
Technical  Documents.") 

Block  12.  Report  Date.  Enter  here  the  day,  month,  and  year  or  month  and  year  as  shown  on  the  cover. 

Block  13.  Number  of  Pages.  Enter  the  total  number  of  pages. 

Block  14.  Monitoring  Agency  Name  and  Address  (if  different  from  Controlling  Office).  For  use  when  the  controlling  or  funding 
office  does  not  directly  administer  a  project,  contract,  or  grant,  but  delegates  the  administrative  responsibility  to  another  organization. 

Blocks  15  fc  ISa.  Security  Classification  of  the  Report:  Declassification/Downgrading  Schedule  of  the  Report.  Enter  in  15 
the  highest  claaaification  of  the  report.  If  appropriate,  enter  in  15a  the  declassification/downgrading  schedule  of  the  report,  using  the 
abbreviations  for  declassification/downgrading  schedules  listed  in  paragraph  4-207  of  DoD  5200, 1-R. 

Block  16.  Distribution  Statement  of  the  Report.  Insert  here  the  applicable  distribution  statement  of  the  report  from  DoD 
Directive  5200.20,  “Distribution  Statements  on  Technical  Documents.” 

Block  17.  Distribution  Statement  (of  the  abstract  entered  in  Block  20,  if  different  from  the  distribution  statement  of  the  report). 
Insert  here  the  applicable  distribution  statement  of  the  abstract  from  DoD  Directive  5200.20,  "Distribution  Statements  on  Technical  Doc¬ 
uments.  ” 

Block  18.  Supplementary  Notes.  Enter  information  not  included  elsewhere  but  useful,  such  as:  Prepared  in  cooperation  with 
.  .  .  Translation  of  for  by)  .  .  .  Presented  at  conference  of  ...  To  be  published  in  . 

Block  19.  Key  Words.  Select  terms  or  short  phrases  that  identify  the  principal  subjects  covered  in  the  reportL  and  are 
sufficiently  specific  and  precise  to  be  used  as  index  entries  for  cataloging,  conforming  to  standard  terminology  The  DoD  “Thesaurus 
of  Engineering  and  Scientific  Terms'*  (TEST),  AD-672  000,  can  be  helpful. 

Block  20.  Abstract.  The  abstract  should  be  a  brief  (not  to  exceed  200  words)  factual  summary  of  the  most  significant  informa¬ 
tion  contained  in  the  report.  If  possible,  the  abstract  of  a  classified  report  should  be  unclassified  and  the  abstract  to  an  unclassified 
report  should  consist  of  publicly-  releasable  information.  If  the  report  contains  a  significant  bibliography  or  literature  survey,  mention 
it  here.  For  information  on  preparing  abstracts  see  "Abstracting  Scientific  and  Technical  Reports  of  Defense-Sponsored  RDT&E,” 
AD-667  000. 

O  l  ,.  i  ■ .  1QR0-1 .1.5-  t  41  1  pqr. 


DEPARTMENT  OF  THE  ARMY 
ST,  LOUIS  DISTINCT,  CORPS  OF  ENGINEERS 
210  NC'TH  1 2TH  STREET 
ST.  LOUIS.  MISSOURI  63101 

IN  ftKPVT  •('«*  TO 

SUBJECT:  Rogers  Dam  Phase  I  Inspection  Report 

This  report  presents  the  results  of  field  inspection  and 
evaluation  of  the  Rogers  Dam.  It  was  prepared  under  the 
Rational  Program  of  Inspection  of  Non-Pederal  Dams. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream : 

Date  of  Inspection: 


Royers  Dam 
Missouri 
Howard  County 

Unnamed  Tributary  to  Adams  Fork 
15  September  1978 


Rogers  Dam  was  inspected  by  an  interdisciplinary  team 
of  engineers  from  Anderson  Engineering,  Inc.  of  Springfield, 
Missouri  and  Hanson  Engineers,  Inc.  of  Springfield,  Illinois. 
The  purpose  of  the  inspection  was  to  make  an  assessment  of 
the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  visual  inspection,  in  order  to 
determine  if  the  dam  poses  hazards  to  human  life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
and  they  have  been  developed  with  the  help  of  several  Federal 
and  State  agencies,  professional  engineering  organizations, 
and  private  engineers.  Based  on  these  guidelines,  this  dam 
has  been  classified  by  the  St.  Louis  District  Corps  of 
Engineers  as  an  intermediate  size  dam  with  a  high  downstream 
hazard  potential.  Their  estimate  of  the  damage  zone  extends 
10  miles  downstream  of  the  dam.  The  floodplain  includes 
part  of  the  city  of  Fayette,  Missouri  (population  3500), 
which  is  one  mile  downstream  of  the  dam.  Within  the  first 
four  miles  downstream  of  the  dam  are  15  houses,  three 
improved  road  bridges,  one  state  highway  bridge  and  one 
railroad  bridge. 

Our  inspection  and  evaluation  indicates  that  the  com¬ 
bined  spillways  do  not  meet  the  criteria  set  forth  in  the 
guidelines  for  a  dam  having  the  above  size  and  hazard  poten¬ 
tial.  The  combined  spillways  will  pass  73  percent  of  the 
Probable  Maximum  Flood  without  overtopping.  The  Probable 
Maximum  Flood  is  defined  as  the  flood  discharge  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteoro- 
logic  and  hydrologic  conditions  that  are  reasonably  possible 
in  the  region.  The  guidelines  require  that  a  dam  of  inter¬ 
mediate  size  with  a  high  downstream  hazard  potential  pass 
100  percent  of  the  PMF .  The  combined  spillways  will  pass  a 
100  year  flood  without  overtopping.  A  100  year  flood  is  one 
that  has  a  1  percent  chance  of  being  exceeded  in  any  given 
year . 
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The  embankment  and  appurtenances  are  generally  in  good 
condition.  Deficiencies  included  erosion  on  the  downstream 
portion  of  the  embankment  and  especially  in  the  area  of  the 
primary  spillway  stilling  basin.  Also,  the  outlet  pipe  for 
the  drainage  blanket  drain  pipe  could  not  be  found.  Another 
deficiency  was  the  lack  of  seepage  and  stability  analysis 
records.  A  detailed  report  is  attached  to  be  submitted  to 
the  owners  and  to  che  Governor  of  Missouri. 
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SFCTION  1 


1'ROJbCT  INFORMATION 


1.1  GFNhRAl. : 

A .  Au t ho  r i ty  : 

The  national  Dam  Inspection  Act,  Public  Law  92-507, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
engineers,  to  initiate  a  program  of  safety  inspection  of 
dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  engineers,  District  engi¬ 
neer  directed  that  a  safety  inspection  of  Rogers  Dam  in 
iioward  County,  Missouri  be  made. 

B.  Purpose  of  Inspection: 

The  purpose  of  the  inspection  was  to  make  an  assessment 
of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  a  visual  inspection  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or 
property . 

C.  evaluation  Criteria: 


Criteria  used  to  evaluate  tiie  dam  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  engineers, 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams." 

These  guidelines  were  developed  with  the  help  of  several 
federal  agencies  and  many  state  agencies,  professional 
engineering  organizations,  and  private  engineers. 

1.2  INSCRIPTION  OT  I’ROJFCT  : 

A.  Description  of  D a  m  and  Appurtenances  : 

Rogers  Dam  is  an  earth  fill  structure  approximately 
44.5  ft  high  and  1550  ft  long  at  the  crest.  The  appurtenant 
works  consist  of  a  concrete  drop  inlet  and  reinforced  concrete 
pipe  primary  spillway,  which  is  located  at  the  south  abutment 
and  an  earth  and  rock  cut  emergency  spillway,  which  is 
located  at  the  north  abutment.  Sheet  5  of  Appendix  A  shows 
a  plan  of  the  embankment  and  spillways  and  a  typical  section 
of  the  embankment. 

B  . _ Locat  ion  : 

lne  dam  is  located  in  the  center  of  Iioward  County, 
Missouri  on  a  small  tributary  of  Adams  lork.  The  dam  and 
lake  are  within  the  Fayette  Missouri  7  1/2  minute  quadrangle 
sheet  one  mile  northwest  of  Fayette,  Missouri  [Sections  5,  4 
and  10,  150i\,  R1  Oh  -  lat  i  tude  59°  00 . 5 '  ;  longitude  92°  42.5'). 
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Sheet  1  of  Appendix  A  shows  the  general  vicinity,  and  Sheet 
1  of  Appendix  A  shows  a  plan  of  the  immediate  area  of  tiie 
dam  and  lake. 

C.  Size  Classification: 


With  an  embankment  height  of  44.5  ft  and  a  maximum 
storage  capacity  of  approximately  4400  acre-ft,  the  dam  is 
in  the  intermediate  size  category. 

D.  Hazard  Classification: 

The  St.  Louis  District,  Corps  of  engineers  lias  classi¬ 
fied  this  dam  as  a  high  hazard  dam.  Their  estimate  of  the 
potential  damage  zone  extends  10  miles  downstream  of  the 
dam.  The  floodplain  includes  part  of  the  city  of  Fayette, 
Missouri  (population  3500),  which  is  one  mile  downstream  of 
the  dam.  Within  the  first  four  miles  downstream  of  1'he  dam 
are  15  houses,  three  improved  road  bridges,  one  state  high¬ 
way  bridge  and  one  railroad  bridge. 

L_. _ Ownership : 

The  dam  is  owned  by  the  city  of  Fayette,  Missouri  whose 
address  is  City  Hall,  Fayette,  Missouri  o5248. 

F.  Purpose  of  Dam: 

The  purpose  of  the  dam  is  to  provide  water  supply  to 
the  city  of  Fayette  with  some  recreational  benefits. 

G.  Design  and  Construction  History: 

The  dam  was  designed  by  Larkin  and  Associates  of  Kansas 
City.  The  construction  of  the  dam  was  under  the  inspection 
of  a  temporary  city  employee  (Mr.  Gordon  S.  McKcnty)  who 
reported  to  Larkin  and  Associates.  Mr.  McKcnty  was  not  the 
inspector  during  the  latter  stages  of  the  dam  construction. 
The  dam  was  completed  in  1970.  Design  plans  and  specifica¬ 
tions  are  available  and  have  been  used  to  prepare  this 
report.  No  significant  problems  in  regards  to  seepage 
through  or  stability  of  the  embankment  are  reported  to  have 
occurred  since  the  dam  was  built.  To  our  knowledge,  no 
modifications  have  been  made  to  the  dam. 

II.  Normal  Operating  Procedure: 

Normal  flows  will  be  passed  by  a  drop  inlet  spillway, 
whereas  an  earth  and  rock  cut  emergency  spillway  would  come 
into  operation  for  major  floods.  The  lake  is  used  for  water 
supply  for  the  city  of  Fayette  in  combination  with  an  older 
lake  which  exists  upstream  in  the  same  valley.  Mr.  McKcnty 
indicated  that  he  believed  that  the  emergency  spillway  has 
come  into  service  only  once. 
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1.3  l'hkf  1  Nl.N'l  DATA  : 

Pertinent  data  about  the  dam,  appurtenant  works,  and 
reservoir  are  presented  in  the  following  paragraphs.  Sheet 
5  of  Appendix  A  is  a  plan  of  the  embankment  and  spillways 
with  a  typical  cross  section  of  the  dam.  Sheet  4  presents 
details  of  the  service  spillway.  Sheet  5  presents  a  plan 
and  cross  sections  of  the  stilling  basin. 

A.  Drainage  Area : 

ihe  drainage  area  for  this  dam,  as  obtained  from  the 
l/.S.C.S.  quad  sheet  is  equal  to  approximately  2510  acres. 

b.  L leva tio ns  (feet  Above  M.S.L.) : 

[1)  Top  of  dam  (.measured):  north  end  703 .  5  ;  center  703.7; 
south  end  704.6. 

Top  of  Dam  (.Design  Plans):  70  3. 5  . 

(.2)  Principal  Spillway  Crest:  Design  Plans  69  5.0.  [Could  not 
be  measured -- out  in  deep  water;  checked  approximately  from 
shore) . 

[3J  emergency  Spillway  Crest:  Design  Plans  697.5;  measured 
o  9  7  .  o  . 

(4)  Primary  Spillway  Outlet  Pipe  Invert:  Design  Plans 
061.7,  measured  661,7. 

I  5 1  Pool  on  Date  of  Inspection:  measured  69  4.2. 

(0)  Strcambed:  Design  Plans  659.0. 

[7j  Maximum  lailwater:  Unknown. 

C.  Discharge  at  Dam  Site: 

[1)  Discharge  through  the  service  and  emergency  spillways 
is  uncontrolled. 

[2)  estimated  Discharge  Capacity  at  Top  of  Dam  [hi.  705.5): 
5080  cfs  [Sec  Sheet  6,  Appendix  C) . 

D.  Reservoir  Surface  Areas: 

[lj  At  Principal  Spillway  Crest:  Larkin  f,  Assoc.  Report 
184  acres. 

[2)  At  Top  of  Dam:  Larkin  5  Assoc.  Report  256  acres. 
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Storage  Capacities  : 


(.1)  At  Principal  Spillway  Crest:  Larkin  8  Assoc.  Report 
2500  acre-ft. 

(2)  At  lop  of  Dam  (LI.  703.5):  Larkin  1)  Assoc.  Report 
4400  acre-ft. 

f  .  Reservoir  Lcn gt  hs  : 

(1)  At  Principal  Spillway  Crest  (estimated  from  Design 
Plans):  7000  ft. 

C.  Dam: 

(1)  lype:  Rolled  earth. 

(2)  Length  at  Crest:  1350  ft. 

(3)  Height:  44.5  f t ■ 

(4)  Top  hidth:  30  f t . 

(5)  Side  Slopes:  5.011:1V. 

(o)  Zoning:  Silts  and  clays  in  upstream  portion;  more 
random  materials  in  downstream  portion  (Plans  and 
Specifications) . 

(7)  Cutoff:  Core  trench. 

ii.  Principal  Spillway: 

(1)  Location:  South  Abutment. 

(2)  Type:  8  ft  by  8  ft  concrete  riser  (30  ft  crest  length) 
with  a  54  in.  diameter  reinforced  concrete  pipe  under 
dam.  A  minimal  number  of  anti -seep  collars  were  incor¬ 
porated  as  shown  on  Sheet  3  of  Appendix  A. 

1.  emergency  Spillway: 

(1)  Location:  North  abutment. 

(2)  Type:  Larth  and  rock  cut  with  100  ft  crest  length  at 
concrete  control  section  and  311:1V  side  slopes. 
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SLCTION  2  -  LNG1M  I. RING  DATA 


2  .  1  GLNLRAL  : 


Available  reports  include:  an  ling  ineer  ing  Study  for 
Proposed  Water  Supply  Improvements  by  Larkin  fj  Associates, 
1964;  a  letter  from  the  Missouri  Geological  Survey  which 
includes  borings  made  in  1934  in  the  dam  area;  a  Financial 
Study  by  Larkin  and  Associates,  19o7;  borings  made  by  Layne- 
Wes tern  in  1968;  and  Design  Plans  and  Specifications  by 
Larkin  and  Associates,  1968.  Progress  reports  for  the  first 
year  of  construction  were  obtained  (do  not  include  any  field 
testing  records).  There  are  no  documented  maintenance  and 
operation  data  to  our  knowledge. 

2.2  DbSIGN: 

A.  Surveys  : 

The  Design  Plans  show  the  topography  of  the  immediate 
Uam  site  area  (Sheet  3  of  Appendix  A).  U.S.G.S.  benchmark 
5h(1934),  which  is  located  approximately  400  ft  southwest  of 
the  dam,  was  used  to  determine  embankment  elevations  (R.M. 
clev.  =  812.42). 

is.  Geology  and  Subsu rface  Ma ter  ials  : 

The  general  geology  of  tnc  area  indicates  5  ft  to  10  ft 
of  loess  over  a  thin  mantle  of  glacial  till  and  residual 
materials  in  upland  areas.  Bedrock  in  the  area  is  the 
Cabanis  Subgroup  of  the  Pennsylvanian  System-Desmones i an 
Series.  The  Cabanis  Subgroup  consists  of  shale,  sandstone, 
limestone  and  coal  beds.  A  brief  description  of  the  geology 
of  the  area  by  the  MGS  is  presented  as  Sheet  1  of  Appendix 
B .  1  he  subsurface  profile  as  encountered  by  the  Missouri 

Relief  and  Reconstruction  Commission  in  1934  is  presented  as 
Sheet  2  of  Appendix  B.  The  boring  location  plan  from  the 
1968  Design  Plans  is  included  as  Sheet  3  of  Appendix  B. 

Siieets  4-18  present  selected  boring  logs  from  the  Laync- 
Western  investigation.  It  should  lie  noted  that  the  Layne- 
Wcstern  soil  descriptions  do  not  indicate  nearly  as  much 
deep  sand  and  gravel  deposits  as  the  original  1954  borings. 

c.  Foundation  and  laiibankinenf  Design  : 

No  design  computations  arc  available.  The  Specifica¬ 
tions  indicate  that  borrow  material  was  obtained  from  the 
emergency  spillway  ar  a,  the  north  abutment  and  the  reservoir 
area.  The  Specifications  indicated  that  the  upstream  portion 
of  the  embankment  would  contain  clays  and  silts;  the  down¬ 
stream  portion  could  contain  more  permeable  materials  (no 
shale);  and  the  downstream  berm  could  contain  random  materials 
which  could  include  shale.  The  Specifications  indicated  a 


compaction  requirement  of  95  percent  of  the  Standard  Proctor 
dry  density.  i he  design  also  includes  a  drainage  blanket 
and  a  shallow  core  trench  (.see  Sheet  3  of  Appendix  A).  No 
construction  test  data  were  obtained. 

b.  Hydrology  and  Hydraulics: 

'lhe  basic  hydrologic  information  for  this  lake  is 
contained  in  an  "Addendum  to  Lngineering  Study"  by  Larkin 
and  Associates,  1964.  It  should  be  noted  that  the  total 
drainage  area  of  both  the  upper  lake  (not  a  part  of  this 
inspection  study)  and  Rogers  Lake  was  indicated  to  be  1850 
acres  in  the  Larkin  report.  Our  estimate  of  the  drainage 
area  from  the  U.S.G.S.  quad  sheet  is  2510  acres,  which  was 
used  in  our  analysis.  The  drainage  areas  of  the  upper  lake 
and  Rogers  Lake  are  estimated  to  be  approximately  1250  acres 
and  1260  acres,  respectively.  The  storage  information  from 
the  Larkin  report  was  used  (see  Sheet  17  of  Appendix  B) . 
Appendix  C  contains  our  overtopping  analysis.  It  was  con¬ 
cluded  that  the  primary  and  emergency  spillways  combined 
will  pass  73  percent  of  the  Probable  Maximum  flood. 

L.  Structure: 

Structural  design  computations  for  appurtenant  struc¬ 
tures  were  not  obtained.  Details  of  the  spillway  and  water 
supply  intake  structures  are  shown  on  the  Design  Plans  (see 
Sheet  4  of  Appendix  A) . 

2.3  CONSTRUCTION: 

No  construction  test  data  have  been  obtained.  The 
construction  of  the  dam  was  under  the  inspection  of  a  city 
employee  who  reported  to  the  engineer.  Progress  reports 
were  submitted  on  a  weekly  basis. 

2.4  OPERATION  AND  MAINTLNANCL : 

We  have  no  information  regarding  the  daily  water  con¬ 
sumption  from  this  water  supply  lake.  The  appearance  of  the 
dam  indicates  that  it  is  regularly  mowed  and  brush  is  removed. 

2.5  L VALUATION: 

The  available  engineering  data  listed  in  Section  2.1  do 
not  include  seepage  or  stability  analyses  nor  any  construction 
test  data,  and  thus  were  inadequate  to  make  a  detailed 
assessment  of  the  design,  construction  and  operation.  No 
valid  engineering  data  on  design  or  construction  of  the 
embankment  were  found. 
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SUCTION  5 


VISUAL  INSPECTION 


3.1  GENERAL : 

The  field  inspection  was  made  on  IS  September  1978. 
i  iie  inspection  team  consisted  of  personnel  from  Anderson 
Engineer ing ,  Inc.  of  Springfield,  Missouri  and  Hanson 
Engineers,  Inc.  of  Springfield,  Illinois.  The  team  members 
were : 


Bruce  Rhodes  -  Anderson  Engineering  (Civil  Engineer) 

Steve  Brady  -  Anderson  Engineering  (Civil  Engineer) 

Jack  Hcaly  -  Hanson  Engineers  (Geotechnical  and 

Structural  E.ngincer) 

Gene  Wertepny  -  Hanson  Engineers  (Hydraulics  Engineer) 

5 . 2  JAM : 

T  he  dam  is  an  earth  fill  embankment  constructed  from 
borrow  obtained  from  the  emergency  spillway  area,  the  north 
abutment  and  the  north  shoreline  upstream  of  the  dam  (borrow 
areas  indicated  by  the  Plans  and  Specifications).  Based  on 
the  soil  borings,  the  fill  material  would  be  expected  to 
consist  of  clays  and  silts  and  possibly  some  granular 
materials . 

The  embankment  appeared  to  be  in  generally  good  con¬ 
dition  except  for  several  erosion  gullies  below  and  draining 
the  downstream  berm.  A  5  ft  to  6  ft  erosion  gully  has  also 
developed  at  the  south  abutment  immediately  south  of  the 
primary  spillway  outlet  (Sec  photograph,  Sheet  4  of  Appendix 
D) .  No  animal  burrows  were  noted. 

No  sloughing  of  the  embankment  or  seepage  through  or 
under  the  embankment  was  evident.  The  drain  pipe  for  the 
drainage  blanket  could  not  be  found  and  may  have  been 
damaged  and  covered  by  past  mowing  and  maintenance  equip¬ 
ment.  The  floodplain  below  the  dam  was  green  and  moist. 
However,  a  rainstorm  in  the  area  about  one  hour  before  our 
site  visit  may  account  for  the  moist  condition. 

i he  horizontal  alignment  appeared  as  constructed.  No 
surface  cracking  or  unusual  movement  was  obvious.  The 
riprap  on  the  embankment  appeared  to  be  in  good  condition. 
Some  sloughing  and  shore  erosion  was  noted  along  the  shore¬ 
line  (natural  material)  between  the  north  end  of  the  dam  and 
the  emergency  spillway.  This  section  was  not  riprapped. 

No  instrumentation  (monuments,  piezometers,  etc.)  was 
observed . 
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A.  Primary  Spillway  and  Ou 1 1  ct : 

The  riser  structure  could  not  he  directly  inspected 
since  it  is  in  the  water.  Visual  inspection  from  the  dam 
did  not  indicate  any  apparent  problems.  The  outlet  pipe 
and  stilling  basin  structure  are  in  good  condition.  Con¬ 
siderable  erosion  has  taken  place  at  the  end  of  the  stilling 
basin  structure.  Riprap  has  been  carried  away,  and  some  of 
it  is  piled  in  the  center  of  the  outlet  channel  (sec  picture  - 
Sheet  3  of  Appendix  D) .  The  outlet  channel  is  in  fairly 
good  condition  downstream  of  this  area. 

b.  emergency  Spillway: 

lhe  emergency  spillway  is  in  good  condition.  It  measures 
100  ft  in  width  at  the  concrete  sill  control  section  with 
31 1 : IV  side  slopes.  Information  from  a  local  source  indicates 
that  it  may  have  been  used  once.  The  emergency  spillway  is 
not  lined  but  is  partially  cut  in  rock.  Some  erosional  damage 
would  be  incurred  during  full  flow,  but  the  damage  would  not 
be  expected  to  be  catastrophic  and  would  be  repairable. 

3,5  RESERVOIR  AND  WATERSHED : 

The  immediate  periphery  of  the  lake  was  grass  covered 
and  wooded  with  moderate  slopes.  No  sloughing  of  the  reser¬ 
voir  banks  was  noted  except  for  the  section  previously  men¬ 
tioned  between  the  north  end  of  the  dam  and  the  emergency 
spillway. 

5.4  EVALUATION: 

lhe  erosion  which  was  noted  on  the  slope  below  the 
downstream  berm  and  especially  on  the  south  abutment  and  at 
the  end  of  the  sill  block  at  the  primary  spillway  outlet 
should  be  corrected  and  maintained.  The  south  abutment 
erosional  area  should  be  regraded,  and  an  effort  should  be 
made  to  minimize  future  erosion.  The  erosional  area  at  the 
end  of  the  sill  block  should  be  corrected  immediately  and 
maintained . 

The  shoreline  between  the  north  end  of  the  dam  and  the 
emergency  spillway  may  need  riprap  in  the  future  to  prevent 
further  sloughing.  The  drainage  blanket  outlet  pipe  should 
be  located,  repaired  if  necessary,  and  marked  to  prevent 
future  damage  by  maintenance  equipment.  free  drainage  of 
the  drainage  blanket  is  important  to  avoid  possible  piping 
or  stability  problems  in  t lie  future. 

The  raw  water  pipe  between  the  primary  spillway  and 
water  supply  structure  and  the  pump  station  would  appear  to 
be  under  pressure  much  of  the  time  (sec  Sheets  3  5  4  of 
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Appendix  A).  The  area  around  the  pipe  outlet  should  be 
periodically  inspected  for  seepage  which  might  indicate  a 
leak  or  rupture  of  the  drain  pipe.  Such  leakage  could 
eventually  initiate  a  piping  failure  through  the  embankment. 

It  should  be  noted  also  that  the  original  raw  water 
pipe  from  the  upper  reservoir  was  removed  when  the  dam  was 
built.  Its  removal  and  the  subsequent  replacement  of  soil 
material  would  have  been  a  critical  operation.  We  have  no 
information  on  how  this  was  done. 

Photographs  of  the  dam,  appurtenant  structures,  and  the 
reservoir  and  watershed  are  presented  in  Appendix  D. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES: 

Flow  over  the  primary  and  emergency  spillway  crests  is 
uncontrolled.  The  water  level  in  the  lake  could  be  lowered 
by  means  of  the  low  level  intake  upstream  of  the  primary 
spillway  (see  Sheets  3  and  4  of  Appendix  A).  hater  supply 
can  apparently  be  obtained  by  means  of  either  the  low  level 
intake  or  the  upper  movable  intake  pipe  in  combination  with 
the  booster  pump  station  on  the  downstream  side  of  the  dam. 
We  have  no  information  regarding  water  supply  regulating 
procedures . 

4.2  MAINTENANCE  OF  DAM: 

Based  on  the  appearance  of  the  dam,  it  is  obviously 
mowed  on  a  regular  basis.  The  erosional  areas  which  were 
noted  apparently  do  not  receive  any  regular  repair. 

4.5  MAINTENANCE  OF  OPERATING  FACILITIES: 

We  have  no  information  regarding  maintenance  of  the 
water  supply  facilities. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT : 

The  inspection  team  is  unaware  of  any  existing  warning 
system  for  this  dam. 

4.5  EVALUATION: 

Erosional  areas  should  be  corrected  and  maintained  as 
discussed  in  Section  3.4.  The  outlet  pipe  for  the  drainage 
blanket  should  be  located,  repaired  and  marked.  The  shore¬ 
line  between  the  north  end  of  the  dam  and  the  emergency 
spillway  may  need  to  be  protected  from  wave  erosion  in  the 
future.  Ihe  outlet  channel  has  some  brush,  which  should  be 
removed . 
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SECTION  5  -  HYDRAUL I C/IIVDROLOGIC 


5.1  EVALUATION  OP  FEATURES: 

A.  Design  and  Experience  Data: 

The  basic  hydrologic  information  for  this  lake  is 
contained  in  an  "Addendum  to  Engineering  Study"  by  Larkin 
and  Associates,  1964.  It  should  be  noted  that  the  total 
drainage  area  of  both  the  upper  lake  (not  a  part  of  this 
inspection  study)  and  Rogers  Lake  was  indicated  to  be  1850 
acres  in  the  Larkin  report.  Our  estimate  of  the  drainage 
area  from  the  U.S.G.S.  quad  sheet  is  2510  acres,  which  was 
used  in  our  analysis.  The  drainage  areas  of  the  upper  lake 
and  Rogers  Lake  are  estimated  to  be  1250  acres  and  1260 
acres,  respectively.  The  storage  information  from  the 
Larkin  report  was  used  (see  Sheet  17  of  Appendix  B) . 

Appendix  C  contains  our  overtopping  analysis,  which  is  based 
on  U.S.  Army  Corps  of  Engineers  guidelines. 

B.  Visual  Observations: 

The  primary  spillway  and  water  supply  structure  could 
not  be  inspected  since  it  was  in  the  water.  The  outlet  pipe 
and  stilling  basin  are  in  good  condition  except  for  the 
erosion  at  the  end  of  the  sill  block.  This  condition  should 
be  corrected  as  discussed  in  Section  3.4  to  prevent  possible 
undermining  and  damage  to  the  outlet  structure.  The  emer¬ 
gency  spillway  is  in  good  condition  and,  according  to  a 
local  resident,  may  have  been  used  once. 

facilities  are  available  to  draw  down  the  pool.  Spillway 
releases  would  not  be  expected  to  endanger  the  integrity  of 
the  dam,  provided  the  erosional  areas  in  the  primary  spillway 
outlet  area  are  corrected. 

C.  Overtopping  Potential: 

Based  on  the  hydrologic  and  hydraulic  analysis  as 
presented  in  Appendix  C,  the  combined  primary  and  emergency 
spillways  will  pass  73  percent  of  the  Probable  Maximum 
flood.  Ihc  Probable  Maximum  flood  is  defined  as  the  flood 
discharge  that  may  be  expected  from  the  most  severe  com¬ 
bination  of  critical  meteorologic  and  hydrologic  conditions 
that  arc  reasonably  possible  in  the  region.  The  recommended 
guidelines  from  the  Department  of  the  Army,  Office  of  the 
Chief  of  Engineers,  require  that  this  structure  ( in termed iate 
size  with  high  downstream  hazard  potential)  pass  100  percent 
of  the  PMP ,  without  overtopping.  One  hundred  percent  of  the 
PME  will  overtop  the  dam  by  1.47  ft  for  a  duration  of  2.83 
hours  with  a  resultant  peak  outflow  discharge  of  14,388 
c.f.s.  (see  Sheet  6  of  Appendix  C) .  The  combined  spillways 
will  pass  the  100  year  frequency  flood  without  overtopping. 


The  hydrologic  and  hydraulic  effects  of  the  upstream 
Fayette  Lake  Dam  have  not  been  addressed  in  this  report. 

It  is  believed  that  results  of  these  analyses  are  conser¬ 
vative  with  respect  to  percent  PMF  passed  by  Rogers  Dam. 

The  upstream  dam  will  be  inspected  later  in  the  National 
Program  of  Inspection  of  Non-Federal  Dams  and,  at  that  time 
the  Rogers  Dam  overtopping  analyses  will  be  revised. 
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SLCTION  6  -  STRUCTURAL  STABILITY 


b . 1  bVALUAT ION  OL  STRUCTURAL  STABILITY: 

A.  Visual  Observations: 

Visual  observations  which  could  adversely  affect  the 
structural  stability  of  this  dam  arc  discussed  in  Sections 
5.2  and  3.4.  If  left  unchecked,  the  erosion  on  the  dam,  at 
the  south  abutment,  could  cause  stability  problems  in  the 
future.  The  erosion  at  the  end  of  the  primary  spillway  sill 
block,  if  not  corrected,  could  undermine  the  foundation  of 
the  spillway  and  damage  the  structure.  The  sloughing  along 
the  shoreline  between  the  north  end  of  the  dam  may  need  to  be 
protected  from  wave  erosion  in  the  future. 

B.  design  and  Construction  Data: 

Design  plans  were  prepared  by  Larkin  and  Associates. 

The  pertinent  sheets  from  these  plans  are  presented  as 
Sheets  2  through  5  of  Appendix  A.  Our  site  inspection 
indicated  tiiat  the  side  slopes  and  berm  widths  were  as 
recommended.  If  the  embankment  was  placed  in  relatively 
thin  lifts  at  the  recommended  density  of  95  percent  of 
the  Standard  Proctor  maximum  dry  density  (no  laboratory 
testing  records  available  to  verify  this),  then  the  embank¬ 
ment  should  remain  stable.  No  stability  or  seepage  analyses 
nor  any  construction  test  data  were  found. 

C.  Operating  Records : 

No  operating  records  have  been  obtained. 

0.  Post-Construction  Changes: 

To  our  knowledge,  no  post-construction  changes  have 
been  made. 


L.  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1,  which  is 
historically  the  least  active  zone  in  terms  of  occurrence 
and  magnitude  of  earthquakes.  The  seismic  loading  pre¬ 
scribed  for  zone  1  is  generally  not  critical  for  a  well- 
constructed  earth  dam  of  this  size. 


SUCTION  7  -  ASSESSMENT/ REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT: 


a.  General: 

This  Phase  1  inspection  and  evaluation  should  not  be 
considered  as  being  comprehensive  since  the  scope  of  work 
contracted  for  is  far  less  detailed  than  would  be  required 
for  an  in-depth  evaluation  of  dams.  Latent  deficiencies, 
which  might  be  detected  by  a  totally  comprehensive  inves¬ 
tigation,  could  exist. 

B.  Safety: 

The  embankment  is  generally  in  good  condition.  Several 
items  were  noted  during  the  visual  inspection  which  should 
be  corrected  or  controlled.  These  items  are:  (1)  erosion 
at  the  end  of  the  primary  spillway  stilling  basin;  (2) 
erosion  on  the  slope  below  the  downstream  berm;  (3)  erosion 
gullies  on  the  south  abutment;  (4)  the  drainage  blanket 
outlet  pipe  could  not  be  found;  and  (5)  sloughing  of  the 
shoreline  between  the  north  end  of  the  dam  and  the  emergency 
spillway. 

The  dam  will  be  overtopped  by  flows  in  excess  of  73 
percent  of  the  Probable  Maximum  Flood.  Overtopping  of  an 
earthen  embankment  could  cause  serious  erosion  and  could 
possibly  lead  to  failure  of  the  structure. 

C.  Adequacy  of  Information: 

The  conclusions  in  this  report  were  based  on  review  of 
the  information  listed  in  Section  2.1,  the  performance 
nistory  as  related  by  others,  and  visual  observation  of 
external  conditions.  The  inspection  team  considers  that 
these  data  are  sufficient  to  support  the  conclusions  herein. 
Seepage  and  stability  analyses  comparable  to  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  were  not  available. 
This  is  a  deficiency  which  should  be  rectified. 

D.  Urgency: 

The  remedial  measures  recommended  in  paragraph  7.2 
should  be  accomplished  in  the  near  future.  If  these  items 
arc  not  corrected,  and  if  good  maintenance  is  not  provided, 
then  damage  to  the  spillway  outlet  structure  could  result, 
and  the  embankment  condition  will  continue  to  deteriorate 
and  will  become  serious  in  the  future. 
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1: .  Necessity  for  Phase  II  : 

Based  on  the  result  of  the  Phase  I  inspection,  no  Phase 
11  inspection  is  recommended. 

P.  Seismic  Stability  : 

'1  he  structure  is  located  in  seismic  zone  1,  which  is 
historically  the  least  active  zone  in  terms  of  occurrence 
and  magnitude  of  earthquakes.  The  seismic  loading  pre¬ 
scribed  for  zone  1  is  generally  not  critical  for  a  well- 
constructed  earth  dam  of  this  size. 

7.2  REMEDIAL  MLASURES : 

The  following  remedial  measures  and  maintenance  pro¬ 
cedures  arc  recommended.  All  remedial  measures  should  be 
performed  under  the  guidance  of  a  professional  engineer 
experienced  in  the  design  and  construction  of  dams. 

(.1)  Seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  recommended  guidelines  should 
be  performed  by  an  engineer  experienced  in  the  con¬ 
struction  of  dams. 

(2)  The  erosion  which  was  noted  at  the  end  of  the  sill 
block  at  the  primary  spillway  outlet  should  be  cor¬ 
rected  immediately  and  maintained. 

{.3}  The  erosion  which  was  noted  on  the  slope  below  the 

uownstream  berm  and  on  the  south  abutment  should  also 
be  corrected  in  the  near  future  and  maintained.  Possibly, 
future  erosion  can  be  minimized  with  the  use  of  riprap 
or  ditch  checks, 

(4)  The  shoreline  between  the  north  end  of  the  dam  and  the 
emergency  spillway  may  need  wave  erosion  protection 

in  the  future  to  prevent  further  sloughing. 

(5)  The  drainage  blanket  outlet  pipe  should  be  located, 
repaired  and  marked  to  prevent  future  damage  by  main¬ 
tenance  equipment. 

(.6)  Check  the  downstream  slope  periodically  for  seepage  and 
stability  problems  (especially  in  the  area  of  the  raw 
water  pipe  under  the  dam).  If  wet  areas  or  seepage 
flows  are  observed,  or  if  sloughing  is  noted,  then  the 
dam  should  be  inspected  immediately  and  the  situation 
evaluated  by  an  engineer  experienced  in  design  and 
construction  of  dams.  The  area  around  the  raw  water 
pipe  egress  should  be  inspected  periodically  and  if 
significant  seepage  and  the  beginning  of  erosion  around 
the  pipe  arc  found,  the  situation  should  be  evaluated 
by  a  geotechnical  engineer. 

-  15  - 
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(.7]  A  detailed  inspection  of  the  dam  should  he  made  at 

least  every  5  years  by  an  engineer  experienced  in  the 
design  and  construction  of  dams.  More  frequent  in¬ 
spections  may  be  required  if  slides,  seeps,  or  other 
items  of  distress  are  observed. 

(S]  Spillway  size  and/or  height  of  dam  should  be  increased 
to  pass  the  PMF.  In  either  case,  the  spillway  should 
be  protected  to  prevent  erosion.  Permanent  lowering 
of  the  pool  elevation  is  also  a  possibility  in  passing 
the  PM  P . 

(9j  Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  guidelines  were  not  available,  which  is 
considered  a  deficiency  and  should  he  corrected. 
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September  30,  1964 


Mr.  Robert  Lamberton 
Larkin  and  Associates 
19  East  Gregory 
Kansas  City,  Missouri 


Dear  Bob: 


Enclosed  aro  two  (2)  copies  of  the  drilling  done  in  1934  for  the 
proposed  Fayette  dam  in  sections  10  and  3,  T.  50  tJ. ,  R .  16  W. ,  Howard 
County  and  a  bafayettc  7^-iainute  topographic  quadrangle,  1  have  roughed 
in  the  section  of  rock  which  will  probably  be  encountered  on  the  abut¬ 
ments.  The  total  thlckneos  of  the  Lagonda  shale,  which  may  contain  soma 
sandstone  beds,  and  the  position  of  the  Bevier-Wheolcr  coul,  Ardmore 
limestone  and  shale  (Verdigris  formation)  and  Crowoburg  coal  are  eotiiuated. 
The  major  outcropping  unito  in  the  proposed  reservoir  area  ure  from  the 
Hlgglnsville  limestone  to  the  upper  part  of  the  Lagonda  shale. 

.  ’  >  v 

The  approximate  Fort  Scott-Cabanias  contact,  drawn  at  the  top  of 
.the  Excello,  black  slaty  shale,  is  shown  on  the  topographic  map.  This 
. .  was  taken  from  a  Master's  thesis  map  by  Rudy  Pruaok. 

The  major  seepage  zones  that  we  have  noted  at  dam9  constructed  in 
the  Pennsylvanian  system  of  rocks  are,  in  addition  to  Jointed  limestones, 
associated  with  Joints  in  the  black,  fissile  or  slaty  shales  and  coals 
which  are  underlain  by  impervious  underclay. 


.. 

1  . 


Williams  and  I  would  appreciate  hearing  from  you  when  the  construction 
begins  and  especially  when  the  core  trench  is  opened. 

,  ■  .  Yours  truly, 


«  .w"  ‘ 


James  A.  Martin 
Geologist 


JAM: blh  . 


s/i 
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TtST  HOLtS  AftOUHD  TtST  'U 
TO  NHO  ARtA  Of  SAWO 


LAYN  2-WESTERN  COMPANY 

1010  West  39th  Stredt 
Kansas  City,  Missouri 

ngniPR  L.  B.  Henry _ 

SURFACE  rfv.  CT?  703.0  rig _ CliE _ 

ABOREVlATIONSi 


DATE  5-14-68 _ BORING  no. 

CONTRACT_Ci.tjLJ3XJL^yO-tte _ 

*rm»rss  Dam  site 

CITY  AND  STATE  Fayette,  Missouri _ 

WATER  LEVEI _ CASING  USECKol  1.0W_Jiy  gers 

A.O.— Only  R.8.—  Pock  Bit  S.V.— $S»or  Von* 

S  A.— So»"p!«  Awg»f  S.S.— Split  Spoon  C.  V/.  Cor*  Wot#r 

W.S  —Wot!*  ton  S.T.— SH*lby  T  vb«  C  A.  — Cor#  Alt’ 


DEPTH 

METHOD 

PENETRATION 

RECORD 

COPE 

RECOVERY 

SAMPLE  DESCRIPTION 

......  CLAY  CONSISTENCY 

COLO*  MATERIAL— MOISTURE- jAN£)  oEN5ir1r 

From 

To 

Hydroulic 

Pr«uuf# 

1  Number 
of  Blow* 

o 

o 

3'6" 

AO 

i 

i 

i  Gray  yellow  weathered  shale,  dry,  hard 

3  ’6" 

5'0" 

ST1 

4,50- 

r 

15” 

Gray  yellow  weathored  shale,  dry,  hard 

5'0" 

8  '6  " 

AO 

. 

Gray  yellow  weathored  shale,  dry,  hard 

8  '6  " 

9  '6" 

ST2 

4.50- 

12” 

Gray  shale,  dry,  hard 

9  '6  " 

10'0" 

AO 

Brown  shale,  dry,  hard 

10’0" 

CW 

• 

3S-1/2 ' 

29" 

;  Gray  sandy  shale,  hard,  16  pcs.  1/2"  to 

17  '6  " 

■ 

27  '6  " 

CW 

r 

1 120” 

i 

!  Gray  shale,  hard.  9  pcs.  1”  to  38" 

27  '6  ” 

37  ’6  " 

CW 

j 

120 ”  i  Gray  shale,  hard.  14  pcs.  1”  to  29" 

37  '6  " 

45*8" 

CW 

98" 

Gray  shale,  hard,  21  pcs.  2"  to  29” 

45 '  8  " 

47  *6  " 

CW 

22" 

Black  coal,  hard,  4  pcs.  &  crumbled 

47 ’6" 

43  '6  " 

CW 

Hi 

Gray  shale.  4  pcs,  h  crumbled  1"  to  5" 

48  ’6" 

50  ’  0  ” 

CW 

IS" 

Gray  shale  with  limestone  nodules, 

5  ocs.  1/2"  to  7" 

50  ’0" 

, 

60 '0" 

CW 

. 

117" 

Gray  shale  with  limestone  nodules, 

31  pcs.  1/2”  to  17" 

60 '0” 

EOB-fcJ" 

i 

L 

1 

i 

TIME  AND  DATE  HOLE  COMPLETED  *0  A.M. _  5-15-GS _ 

DRILLER  TO  INDICATE)  _  .  ,  , ,  A  .  /  r-> 

TIME  AND  DATE  WATER  LEVEL  RECORDED  _ /)cf<OT  V  Ay  %'Cf  ■'  UK  tJ 

•iw  »»•  «©••  4 


LAYNE-WESTERN  COMPANY 

1010  West  39th  Street 
Kansas  City.  Missouri 


DATF  5-15-68 _ BCRING  NO _ OrA _ 

contract _ City  of  Fayette _ 

ADDRESS _ Dam  Site  <£  D/-;s, 


ORIUER _ k^_B-t_Hc.Jiry _ 

SURFACE  FIFV.  .Co(eS3  RIG  CMS _ 

ABBREVIATIONS! 


CITY  AND  statf  Fayetto  ,  Missouri _ 

WATER  LEVEI _ CASING  USED  Hollow  Augers 

A.O.~Au<5^r  0"'y  P.B.— Pot*  tit  !i  V.-S>»of 

S  A.— Sompl*  Augur  S.5. — Split  Spor*  C.  W,  Cor*  v/u *#f 

W.Q.  — Wo»K  Bo'*  S.T.  —  S^e'by  Two*  C-A.  —  Cor*  A.r 


r: 

OEPTH 

METHOD 

PENETRATION 

RECORD 

CORE 

i  RECOVERY 

1 

SAMPLE  DESCRIPTION 

COlO*-MATH.Al-«O.SIU«-^Yo  M«^tNCy 

PfOnt  | 

To 

I 

1  Hyritoulit  ,  1 

Pr*»$u»*  1  o*  Dlo*n 

o  ’0" 

3  '6  " 

AO 

i 

Brown  gray  clayey  silt,  moist.  stiff 

3  '6  " 

5  *0" 

ST1 

1.50 

II 

18" 

Brown  gray  clayey  silt,  r.oist ,  stiff 

5  ’0" 

1 

8'6" 

AO 

Brown  gray  clayey  silt,  r.oist,  stiff 

8*6" 

10*0" 

ST2 

.25 

16" 

ICO"  ! 

13*6" 

AO 

m 

Brown  rrray  clayey  silt,  moist,  soft 

13  '6  " 

15*0" 

ST3 

1.00 

j  i 

18" 

Gray  brown  clayey  silt,  moist,  stiff 

15 ' 0" 

16'0" 

AO 

i 

1 

Gray  brown  clayey  silt,  r.oist., _ stiiX _ 

16  ’0" 

18*6" 

AO 

Gray  brown  sandy  clayey  silt,  trace 
gravel,  moist,  stiff 

13  '6  " 

20*0" 

ST4 

.50 

IS" 

Gray  brown  sandy  clayey  silt,  trace 
gravel,  moist,  med. 

20  ’0" 

23  *6" 

AO 

Gray  brown  sandy  clayey  silt,  trace 
gravel,  moist,  med. 

23*6" 

25*0" 

STS 

4.50H 

■ 

13" 

Gray  brown  sandy  clayey  silt,  trace 
gravel,  moist,  hard 

25  *  0" 

27*0" 

AO 

Gray  brown  sandy  clayey  silt,  trace  grave 
moist,  hard 

27 ' 0" 

1 

28*6" 

AO 

1 

1 

Dark  irrav  shale  . dry  *  hard 

28 '6  " 

29*6" 

_SI6 

4..50H 

_12" 

Dark  gray  shale,  drv.  hard 

29  ’6" 

_ 3010" 

AO 

| 

Dark  gray  shale,  dry ,  ha rd _ 

30  ’O" 

30 ' 10 1 

’  CIV 

_L0" 

BTark  shale,  hard,  4  peg.  1"  tn  4" 

30*10" 

31  ’0" 

CW 

2" 

Gray  limestone,  hard,  1  piece  2" 

31’0" 

32 ' 10 1 

f  cw 

9" 

1  Gray  shale,  hard,  x  piece  9" 

Cont 'd . 

DRILLER  TO  INDICATE. 


TIME  AND  DATE  HOLE  COMPLETED 


C/y  t  />/-/>.  V '  ///  A 


TIME  AND  DATE  V" 


'/*-•  r»rrp' 


LAYN E-WEST^N  COMPANY 

1010  West  39th  Street 
Kansas  City,  Missouri 


SURFACE  EIEV__C3^_J^j£L2_RIG_CMIL 


I  DAT e  5-15-68 _ boring  no  C-4 _ Page  2 

j  contract  City  of  Fayette _ _ 

|  Aoogrss,  Dam  Site  / /  -t-  4-5  <L  Qs-/S 

city  and  state  Fayotto,  Missouri _ 

;  water  levei _ casing  used  Kollow_Au':ors 


A  O.  —  Av7^e  0«'jf  P.6  —Pott  E-*  S.V.—  '  n*o»  Vor» 

ADORCVl AHONSi  $  A  —  Au';*»  S.S.— Sp'-»  Spoon  C.  V/.  Co»»  V/o*»t 

W.B  —  WoiK  Qo^a  5.T.  —  Shn.'by  Ti/bn  C  A.  —  Co/#  A./ 


PENETRATION 

RECOCO 

Myd/Otfl*c  Nu<""b*f 
Pr«tiur«  0f  Blow"! 


CORE 

RECOVERY 


SAMPLE  DESCRIPTION 

CIA  Y  COnS'S’ENCY 


CO '.OR— MATERIAL-MOISTURE  — 


Sanq  DENSITY 


32 • 10M I  33  *  10 V  CW 

~  i 

33' 10"  34'5"!  CW 

"  i 

34' 5"  34 ' 10 1*  CW 

i 

34' 10"  35 ’0"  CW 

j 

35  ’0"  38' 10''  CW 

3S  '  10"  40 '0”  CW 

I 

40 '0"  !  40 '4"  _CW_ . 

40 '4  "_  41 '9  "  _CW_ . 

4i  *9 "  _  43’ q:1  _C W_ 


1  12"  i  Gray  linen tone,  hard,  4  pcs.  1"  to  7" 
j  Gray  limey  shale,  hard,  3  pcs.  u 

I  7"  crumbled,  1"  to  2-1/2" 

■j  ■' 

I  5"  Gray  limestone,  hard,  1  piece  5" 

■; - ! 

j 2 "  1  Gray  lincy  shale,  ha rd,  1  piece  2" 

j  40"  I  Black  shale,  hard,  27  pcs.  1/2"  to  5" 

! _ 14"  Gray  shale,  med.  to  hard,  4  pcs.  1"  to  9 " 

j _ 4_1 _ !  Gray  shale,  soft,  crumbled _ 

_ 1711 _ B 1  ack  coal,  hard.  3  pcs.  4"  to  8" 

. I _1 5 ill _ G ray_siial e.  ned.  3.  pcs.  1/2"  to  12" 


■  ■  ■  I  -  ...  -  —  | - - - 

Sot  Packer  at  3 7 *  a t  37  : .bs .  ! 

pressure.  Water  lo^s  1/10  gal. 
for  5  nln  . _ j _ I _ I _ I 


At  32  lbs. 

pressure,  set  Packer  at  32’ 

4 :00  P.M. 
4:01  p.m. 

Loss  1.65  gal. 

4:02  P.M. 

"  1.7 

4 : 03  P.M. 

”  1.6 

4  :04  P.M. 

"  1.7 

4 : 05  P.M, 

"  1.7 

4:10  P.M. 

"  8.9 

4  : 15  P.M. 

"  7.4 

TIME  AND  DATE  HOIE  COMPLETED 


_6_PJ-L 


DRIllER  TO  INDICATE! 


5-15  -GS 


TIME  AND  DATE  WATER  IEVSI  RECORDED 


LAYNE-V/ESTERN  COMPAQ 

1010  Wosi  391  h  Street 
Kansas  City,  Missouri 


SURFACE 


L.  B.  Henry _ 

pi  fv  CCU  &C-Z.O  rig _ CME _ 


date _ 5-8-68 _ soring  no _ D-7 _ 

contract  City  of  Fayo t tc _ 

ADDRESS _ Pan  Site  ^  /dfT  ^  // 

city  and  state _ Fayetto,  Mo  ■ _ 


WATER  LEVEL 


.CASING  USEDJL5.’_KolIow 


A.O.-Au-.rr  Or .!/  l>  0  -  Pn<l  »,i  0  .V.  -  Z  >-  ,  Vu  r  ,'*U  3  C  ”  £ 

ABBREVIATIONS?  S  A.—So^p-*  5  S  —Sot'*  Spoon  .  W.  Cc'» 

W.B  —  V«'o»J»  Bor*  S.T.  —  SW.by  Tub*  C  A.  —  Cof*  *•>* 


PfNHPATlON 


Hydrowlie  I  Nu*nb*F 
T'eisur#  I  of  O'ewy 


COPE 

RECOVERY  i 


10'0"  I  13 '6 


'c  >•  1  K'n" 


SAMPLE  DESCRIPTION 


COtOR-MATtriAl-MO:STU«C-^*YDf[>Ts5|!4JNCY 


15 ’0"  !  ST3  I  .50 


Brown  clayey  silt_,_mois_t ,_  stiff _ _ 

Gray  brown  clayey  silt,  trace  wood,  r.oist 
I  stiff 


Gray  brown  clavey  silt,  moist,  stiff 

! . 

i 

Gra y  brown  clayey  silt,  moist,  stiff 
Gray  brown  clayey  silt,  moist,  stiff 

I 

Gray  clayey  silt,  moist,  mod. _ 


Gra y_c  1  avcv  silt,  moist,  n e d_. 


ST7  1.50 


35  ’0"  38  'G  "  |  RB 


38 '6  "  I  40  ’0"  I  ST8  11.00 


40 ’0"  43  *6  "  I  RB 


43  '  6  " _ I  4  5 '  0J.'_j__ST9j3  ._00 

(Coat'd) 


Gray_c  1  ay  ey_s lit,  moi s tj_n e d... 

i 

I 

Gray_claycy._s  il.tj_jaoIstj_jned^. 


Gray  cla yey  silt,  moist,  r.cd. _ 

Gray  clayey  silt,  moist,  mod. _ 

G r a y_cl. a y e y _s.il.tj _ t xw _ sa nd_,  moist,  mod. 

Gray._cla.yey  ..silt, _ tr.._sand,_xtoist  j—ite.dj. 

I 

Gray  sandy  clay  silt,  moist,  stiff 


I 

,Gray  sandy,  clay  silt,  moist,  stiff 


!  IS"  Gray  sand y  cl a y  silt ,  moist , _ s 


Gray  sandy  clay  silt,  mo 1st , _ s 

Gray_clay.  silt , ^  noaa,  very  s_t 


DRILtER  TO  INDICATEj 


TIME  AND  DATE  HOLE  COMPLETED 
TIME  AND  DATE  WATER  lPVPl  P'CORDTD 


7  n 


DATE_. 


5-S-6S 


LAYNE-WZSTERN  COMPANY 

1010  West  39th  Street 
Kansas  City,  Missouri 


DRILLER _ 

SURFACE  ElEV.. 


L.  B.  Henry 

CT2  6&S.0  rig  CV.E _ 


datf.  5-8-GS _ sorin'C  :,3.  D-~  ?aso  2 

coNTRAc;__CJLty_of_Fayettc _ 

ADDRESS _ Dam  S ltc _ Q  -f-£ S'  &/•  //? 

city  and  state _ Fayette,  Mo.  _ 

water  levei _ casing  usec151.Ho1.1ow 


A.O.—  Au'jtt  O r>'y  R  ft  —Ted  P,  i  5  V,  — 'I  n’jr  V  Auger 

AftftRrviATIONSi  S  A,  — So^p-**  A»/o#f  S.S  —  Sp’l  5p**c*  C  W.  C i'»  w#<if 

W.B  -WoiK  Do»«  S.T.  —  5h». by  Tn‘,p  C  A  — Cc»«  A  t 


penetration 

RECORD 


SAMPLE  DESCRIPTION 


J  Hy  rjroi/lit 
I  Prtiiur*  o<  Howi 


_L  CORE 
’I  »£COV£5V 


COlOJ-AAAT£»lAt— MOISIU9E- 


ClAY  CO^S  STJNCY 
:and  d--.:  ty 


DRILLER  TO  INDICATE. 


TIME  AND  DATE  HOLE  COMPLETED 


TIME  AND  DATE  V/'-~ 


7:30  P.M. 


^  ft*  & 


LAY  NE-WE  STERN  COMPANY 

1010  West  391h  Street 
Kansas  City,  Missouri 


ngitiFB  _  L,  D.  Hear; 
SURFACE  EtEV _ 662 JD _ 


.SiGjCL'J 


DAT*  5-9-6S _ CORING  NO _ 3-S _ 

c ontpatt  City  of  Fayette _ . 

ADDRESS _ Dan  Si  tG _ l**"*j£l  1  /Vf 

cm  AND  STATE _ Fayette^.  _ 

WATER  LEVEL _ CASING  USED _ 


A.O. —  Aurjrr  O'’*/  P.D.-“Fo{»  '  ’/."-j-nf  VjM 

ABBREVIATIONS*  S  A  -ion'r/#  Avg»f  S.S.— Sp'i* 1  5,*>oo*'  C.  v/  rn., 

W.B  — V/o*V»  Bor*  S.T.  — s^*’by  Two*  C  A.  — Co'«  /  if 


PENETRATION 

RECORD 

HydrouU< 

FrtUUf*  of  Dlo*rf 


CORE 

RECOVERY 


SAMPLE  DESCRIPTION 


ClAY  COS*‘S7tN'‘Y 
COtOS-MAT£PIAl-MOISTUSC-,^N;> 


0  ’0" 


3  ’6” 


5  ’0"  8  ’6  " 


S  '6  " 


10’0”  13  ’6"  AO 


13’6"  15  ’ 0"  I  ST3!  1.25 


15 ’0"  IS  *6  "  !  AO 


2 


; 

20  ’0”  I  23 


23 ’0"  23 ’6"  KB 


_ ;  Brown  sand y  cl a  ye  y  silt,  n o 1st,  soft 

I 

17"  | Brown  sandy  clayey  slit,  noist,  soft 

f~  "  ; . 

I  Brown  sandy  clayey  silt,  noist,  soft 


Gray  sandy  clayey  silt,  noist,  red. 
Gray  sandy  clayey  silt,  moist,  n ed ■ 
Drov.n  gray  clayey  slit,  noist,  stiff 
Brown gray  cl avey  silt,  no i st ,  stiff 
Brown  gray  clayey  silt,  noist,  ned. 


Gray  clayey  silt  with  sand  scans 


I 

_ iGray  clayey  silt,  moist,  soft _ 


23  f6"  25 '0"  SS5|  .00!  3  I  IS"  'Gray  clayey  silt*  noist.  <znft 

i  m  i  ~~ 


25’ Q"  I  2S'6"  j  WE  ! 


28  ’6  " 

30  ’0" 

ST6 

30  ’0" 

33  ’6" 

KB 

33  '6  " 

35  ’0" 

ST7 

35  1 0" 

38  '6  " 

V<’B 

38  '6  " 

40 '0" 

§TS_ 

_4.0_1.01_ 

_4116_1U 

_WB_ 

(Coot ’d) 

0RILLER  TO  INDICATE! 


TIME  AND  DATE  HOLE  COMPLETED 


TIME  AND  DATE  WATr’  I  r\'r\  ?cr^n-r* 


_ Gray_clayey_si.lt^__nai-st^_-Sof  t _ 

|_1 8IL_  Gr a y_c  1  ay cy_s i.l tj__rvoi  s t.J_nc.cL _ 

i 

_ Gray  clayey  silt,  noist,  ned. _ 

r " . 

IS"  jGray  sandy  clayey_  s i  lt,_  noist ,  _st  i f  f _ 

Gray  and  black  clayey  silt,  sand  &  gravel, 

_ _ r.o  1st , _loo.se _ 

jGray  and  black  clayey  silt,  sane  gravel, 

IS"  * _ noist., _ loose _ 

jGray  and  black  clayey  silt,  sand  L  gravel, 

_  J _ _  noist ,  loose  ^ _ ^ _ 

COMPLETED  _ ~5Jn- $  /lPL<  %  Aj£  & 


r 


LAY  N  E-WESTERN  COMPANY 

1010  Wost  39  th  Street 
Konsas  City,  Missouri 

DRILLER _ L,  S.  Hoary _ 

SURFACE  FtFV--  662.0 _ RIG  .  £Mg 


5-9-68 


_3O?iN0  - 


contract _ City  of  Fayetto _ 

ADDRESS _ Darn  SI  to  *7  T*.  f^/- 

CITY  AND  STATE._F.ayette j_J40jl _ 

WATER  LEVEI _ CASING  USED _ 


A  O.—  Ayrjrr  O^ly  R  B  -~Po<»  E  *  S  V.-y*i)or  Vorj 

ABBRCVIATlONSi  S. A.— SorT'pU  Aug«f  S  S .  —  S p T •  *  Spoon  C.  V/.  Cat *  V.'0*#r 

W.B.— Woi**  Bo'*  5.T.  — i^e'6y  TvLe  C  A  —  Ce*#  A<> 


J  PENETRATION 
I  RECOCO 

I  Hyrf'avtic  {  Nu»*\bnr 
j  Pr«uwF«  J  Blowy  J 


CORE 

RECOVERY 


SAMPLE  DESCRIPTION 


cotof-MArtniAi-MOisrust-^^  C°'^:^[NCY 

LASj  ^LNjITt 


41  '6 "  43 '6"  (  1YB 


I 

3  '6  "  I  45  ’0” 


I 

45  ’0"  I  43  '6"  WB 


I 

4S’6"  50 ' 0"  I  SSI 


I 

50  ’  0 "  I  52 ' 0"  RB 

I 

52  ’0"  I  55  ’0"  _ RB_ 

I 

55 ’0"  I  60 ' 0"  RB 


60*0''  |  65  ’0"  RB 


65  ’0”  70 ' 0"  RB 


70 ’0”  75' 0"  RB 


75 ' 0"  85 '0"  RB 


I 

85 ’0”  I  Total  Depth 


iGray-brov/n-black  clayey  silt  and  gravel, 


i 

1 

1 

i 

i 

i 

Gray  silty  sandstone,  noist,  dense 

i  : 

t 

i 

! 

Gray  silty  sandstone,  noist,  dense 

Gray  silty  sandstone,  noist,  dense 


I 

Gray  silty  sandstone,  noist,  dense 


I 

| Gray  silty  sandstone,  noist,  dense 
■Gray  silty  sandstone,  noist,  dense 


LAYN 2-WESTERN  COMPANY 

1010  Wost  39th  Street 
Kansas  City,  Missouri 


DRILLER _ L.  B.  JIcnry _ 

SURFACE  FI  FV  U  ‘  RIG - - 

ADRREVIATIONSi 


DAT P  5 -16 -68 _ tORING  NO.  D-ll 

contract  City  of  Fayette _ 

ADDRESS _ Dam  Site  rf.  +  C-S  ^  p/// 

City  AND  STATE.  Fayette ,  Missouri _ 

water  leve: _ Casing  used  Hollow  Augers 

AO. — AurjPr  R  E.-  Potk  P.'*  W.—  Sv.*^r  Vor»* 

t  A  —So'T'p'c  Auji'  S  S  — Sp’>  Spot's  C.  W.  C <s'm  Wo **r 

W.O  —  Wot1*  Bo'0  5.T.— $h*!b f  Tvb*  C  A.  — Cor*  Air 


DEPTH 

METHOD 

PENETRATION 

RECORO 

CORE  | 
RECOVERY 

SAMPLE  DESCRIPTION 

COtOR-*ATE*,Al— MOISTURE-^ 

Prom  !  To 

1 

Hyd»outi<  j  Nur>ib*» 
Pratiur#  j  Bio***! 

1 

O’O"  i  3  *6 " ! 

AO 

i 

1  i 

t 

! 

|  I 

I  Brown  clayey  silt,  tr.  moisture,  hard 

3’6” 

5 ' 0  "  i 

ST1 

1 

4.50+  ! 

i 

i 

IS"  i  Brown  clayey  silt,  tr.  moisture,  hard 

5 ' 0"  ! 

7  ’0" 

AO 

i 

1 

1 

1  . 

Brown  clayey  silt,  tr.  moisture,  hard 

1 

7 ' 0"  ! 

i 

3*6" 

AO 

i 

! 

i 

i 

, 

. 

Gray  brown  sandy  clay,  trace  gravel, 
moist,  very  stiff 

8'6" 

lO'O" 

ST2 

2.75 

i 

CO 

H 

Gray  brown  sandy  clay,  trace  gravel, 
moist,  very  stiff 

- 

o 

o 

H 

1  13  '6  " 

AO 

Gray  brown  sandy  clay,  trace  gravel, 
moist,  verv  stiff 

13  '6  " 

b 

m 

»-t 

ST3 

I 

18" 

Gray  brown  sandy  clay,  trace  gravel, 
small  sand  seams,  moist,  very  stiff 

15’0" 

17 ' 0" 

_A0 

■ 

! 

Gray  brown  sandy  clay,  trace  gravel, 
_snall _js an d_5.eans_._jao is t,  very  stiff 

17  ’0" 

JJ'6" 

_AQ 

i 

i 

18'6"  1 

19  '6  " 

ST4 

4  .  5  OH 

12" 

Gray  shale,  dry,  hard 

19  ’6  " 

Total 

iDeptl 

1 

1 

l 

1. 

1 

\ 

j 

1 

1  _ 

! 

i 

' 

i 

1 

1 

II  | 

i 

! 

DRILLER  TO  INDICATEi 


TIME  AND  DATE  HOLE  COMPLETED 
TIME  AND  DATE  V/atc-  «r. 


9:15  A.?:. 


5-1G-6S _ 

<1 _ /jpr'rj’X  6 


^sJLai^Ikt 


LAYN E-WESTERN  COMPANY 

1010  West  39th  Street 
Kansas  City.  Missouri 

ngittFg  B-  Henry _ 

SURFACE  FLFV-  I1---1  RIG _ CME 

ABBREVIATIONS. 


d a t p  5-13-68 _ BORING  NO.  P-13 

contract _ C  JL.t  y_o  f_F  a  y_o  1 1  e _ 

ADDRESS _ Dam  Site  P/fp 

|  city  and  state  Fayette,  Missouri  _ 

WATER  IEVEI _ CASING  USED  Hollow  /,upcrs 

A.O. —  Av'jff  0«ly  R  B  — PteV  t.'  S ,V.—  Vor* 

$.  A.  — So^p!*  Aup«r  S.S.-SpKt  Spoon  C.  «V.  Co'*  V.'o **f 

W.B.—  V/ovK  Bo't  S.T,— Sbnlby  Tubt  C.A.—Co'i  A<r 


DEPTH 

METHOD 

PENETRATION 

RECORD 

|  CORE 
RECOVERY 

1 

SAMPLE  DESCRIPTION 

COLOR-MATERiAl^OlSTUSE-^*;^^;5,;^^ 

Frow 

!  ! 

To  j 

Hydroul'C  |  Number 
P*»uv**  of  Blo'O 

o 

o 

! 

3  '6  ”  i 

AO 

m 

Gray  brown  clayey  silt,  tr.  moi sture , hard 

3  ’6" 

l 

5 '0" 

ST1 

o 

o 

N* 

IS" 

Gray  brown  clayey  silt,  tr.  moisture , hard 

5  ’0" 

|  1 

S'G" 

AO 

Gray  brown  clayey  silt.tr.  moisture , hard 

8  ’6  ” 

lO'O" 

ST2  j 

2.25 

' 

IS" 

Brown  sandy  clay,  moist,  very  stiff 

H* 

O 

o 

1 

13  *6  M  j 

AO  I 

1 

i 

. 

Brown  sandy  clay,  moist,  very  stiff 

13  '6 " 

i 

15 ' 0 " i  ST3 

1 

3.75 

1 

18" 

1 

Brown  pray  sandy  clay,  moist,  very  stiff 

15  'O'' 

i 

!  Brown  pray  sandy  clay,  moist,  very  stiff 

18 '6  " 

1 

20 ' 0 " !  ST4 

4.50- 

IS" 

i 

I  Brown  pray  sandy  clay,  moist,  hard 

20  ’0 ” 

23  ’6  " 

AO 

Brown  pray  sandy  clay,  moist,  hard 

23  '6” 

25'0" 

1.75 

1  ’  ' 

IS” 

Brown  clayey  silt,  moist,  stiff 

25 ' 0" 

23 '6  " 

AO 

Brown  clayey  silt,  moist,  stiff 

23'6" 

30 ' 0" 

ST6 

3.25 

IS" 

Brown  clayey  silt,  moist,  very  stiff 

LO 

o 

o 

1 

33'6"l 

AO 

Brown  clayey  silt,  moist,  very  stiff 

_33'6" 

34 '10' 

Lsil 

) 

12" 

Brown  clayey  silt,  moist,  very  stiff 

34  ’10" 

35  ’0" 

1 

ft 

^4 .51 

)+ 

6" 

Brown  sandstone,  tr.  moisture,  hard 

35  ’0" 

Refus; 

»1 

II 

- 

TIME  AND  DATE  HOLE  COMPLETED  ...  6  "25  P.M,  _ 5-13-6S _ 

DRILLER  TO  INDICATEj  .  ...  A 

..  T _  TIME  ANO  DATE  WAT^R  i  tv:;.  RECORDED  _ ^  Li!  '  •l _ r\ pper'  tlY  H 


MmmUrnm i 


LAYNE-WESTERN  COMPANY 

1010  \V05t  39th  Street 
Kansas  City,  Missouri 


oatf  5-20-63 _ cosing  no.  C-1G 

CONTRACT^  ity_O.f_F.a7e.tte _ 


ADDRESS. 


Dam  Sire  2.+OS  £  SrvJ'f. 


non,  re  L .  B .  Henry  :  C.ty  and  state  .....  Faye ttc^_Mo, - 

-  |  Before  coring 

SURFACE  ricy  FTP  1Q7.Z  Plr. _ OS _ j  WATER  LCVC' - dry- - CASING  USFaiolloW-AugOgS 


A  O.-Ann  O^'v  R  B  —  P  •  S.V.-S*  Vi,«# 

ABBREVIATIONS*  ^  A  — Sur^p’p  Aup«r  S  S  —  SpM  Epic"  C.  V/.  C"'»  V/«i»*r 

V.'  il  -  Wnjk  Bo<t  S.T.— SH**;by  Tub»  C  A,-Co»»  Ait 


1  To 


mcthoo  PENr,,!A,'0N  1 

!  *CC°°  CORE 

I  1  I  RECOVERY 

HydfOwtic  1 

of  Blowt  : 


SAMPLE  DESCRIPTION 

urs.rtnnr  Cl*Y  CONSISTENCY 


COLOR— MATERIAL-MOISTURE- 


SAND  DENSITY 


2 ’ 0"  ;  AO  ! 


to 

0 

. . J 

3*6" 

AO 

1 

1 

3*6"  ! 

5*0" 

ST1 

2.50 

5 1 0 "  i  8'0"  I  AO  1  ! 

- ) - 1 - 

8 1  0"  1  8*6"  I  AO  | 

I  I  j 

8' 6"  I  10* 0"  I  ST2  4.50+, 

~  i  1  1  r 

10 '0-  I  13*6"  '  AO  I _ I. 

13' 6"  I  15'Q"..  _ST.3_L.5X>J. 

I 

JL5.1Q^_|-JLiELL6JL.  -AO. _ 

I 

Ifl'fi"  1  DD’O"  ST4  4.504- _ 

I 

?n'n»  22' 9"  _AO _ 

22 ' 9"  23*6"  _A O _ j 

23*6"  24*0"  ST5  ,4.5oJ 

| 

24* 0"  25*0"  I  AO 

I  “ 

25*0"  3  5*0"  CV.T _ 

35 '0"  Total  Depth 


I  18“  ! 


Black  &  brown  clayey  silt,  top  soil, moist 


Gray  brown  clayey  silt,  moist,  very  stift 
Same 

_  _ _ _ S  ame  _ _ 

Yellow  brown  weathered  shale,  trace 
cravcl,  tr.  moisture,  hard _ 


18"  i 


_ _ 13_!1_ . 


1 _ 12J1_!. 


_ Same _ 

Yellow  brown  weathered  shale,  trace 
_ grav.cfL,_iriOistJ_har:d _ 

_ Same _ 

Gray  shale,  dry,  hard 

Same 

Same 


*  115"  Gray  shale,  mod.  to  hard,  21  pcs.  1/2"  to 

-  3llt 


TIME  AND  DATE  HOLE  COMPLETED  _ 12_npon_ 


5-20-6S 


DR/UER  TO  INOJCATEi 


TIME  AND  DATE 


r.  - -  r— 11A.M.  .*'/•  V-/3 


r 


F* 


LAYNE-V/ESTERN  COMPANY 

1010  V/ost  391  h  Street 
Kansas  City,  Missouri 


DATE. 


5-21-63 


.COSING  NO.  c  20 


DfilLL£R_ 


L.  B.  Henry 


SURFACE  elfv.  CZZ  &£?±0  .rig _ PL*?__ 

AflORCVfAriONSi 


CONTRACT _ City.. Of  .Fayette _ 

address _ gga  Site  &+Zq*sP'//y(-',\- 

CITY  AND  STATE  Fayette  ,  I-lO  . _ 

Before  coring 

water  ifvei  dry _ casing  usED_nollcAv_augcre 


AO.-Av^f  0«:y  PB-P-tU.' 

5  A.—  5or-  p’»  AvjTAP  5.5  —5p'f  Spnr  « 
W.B  —  V/o»^  P.o»«  S.T.  — 5^  elby  Twb* 


J  v.—  Vo«# 
C  v/. 

C  A  — Cot*  A-r 


■  i  ii  1  = — SJ..J - a — -— — — — — — —  — — ■ 

DEPTH 

< 

|  METHOD 

i 

] 

I  PENETRATION 

j  RECORD 

1  ' 

CORE 

j  RECOVERr 

II 

SAMPLE  DESCRIPTION 

, 

COLOR— MATERIAL— MOISTURE— 

From 

1 

|  t. 

1  Hydro  wi  le  j 
Prtuor*  j 

Nv-'brr  | 
of  Blovn 

O’O" 

3*6" 

AO 

1 

II 

Yellow  aray  clayey  shale,  drv,  hard 

^  1  <  n 

J  o  i 

4*0" 

ST1 

i 

'4 . 50+ 

i 

i 

6" 

i 

Sane 

c 

O 

| 

8*6"  I 

AO 

| 

i 

i 

1 

1 

Same 

8*6" 

9 ' 0"  j 

ST2 

i4.50+ 

6" 

Brown  qray  shale,  dry,  hard 

9*0" 

ii'o"  ! 

AO 

i  ^ 

i 

i  ; 

• 

Sane 

11 *0"  ! 

13 • 3 "  1 

cv;  | 

: 

1 

15" 

Brown  gray  jned.  to  soft  shale,  7  pcs. 
1/2"  to  7" 

' 

13' 3"  ! 

jt 

■si  ' n"  ! 

_CVi_J 

i  i 

1  93" 

G r  ay_ne d^_sh ale_._2i_p.es .  1/2"  to_JL9ll 

i 

?un" 

--  1 

rw . 

i 

• 

1 

1  1 

1 _ 28"  J 

Grav—shale., _ h.ard._3 _ pcs^  4“  to  13" 

7  7  •  A 11 

: 

•71  'fl" 

_C ni _ 

1 

1 

__  4  •«  J 

Gray  limestone,  hard.  1  pc.  4” 

23  ’ 8" 

25 ' 11'' 

cw 

- 

1 

27"  ! 

Black  shale,  hard,  5  pcs.  ln  to  11" 

25  *  11  '1 

2  7 1 1 " 

ere 

i 

1  .  : 

14" 

Black  coal,  hard,  7  pcs.  1"  to  3" 

27  ‘1" 

31*0" 

CW 

35" 

Gray  shale  vith  limestone  noculcs. 

1 

3 1  ’  0  " 

! 

i _ Xotal. 

D^ptl 

l 

i 

1 

j 

12  pcs.  &  crumbled,  1"  to  10" 

i 

1 

! 

| 

i 

i 

i 

: 

*  .  ..  _  .  _  _ 

l 

i 

1 

II 

1 

i 

TIME  AND  DATE  HOtE  COMPLETED 


4:00  P.M. 


5-21-68 


DRILLER  TO  INDICATE. 


TIME  AND  DAT-  V' 


- :00  P.M. 

"  N  ■ 


■V  /I  .  ■ 


'  - 


DAT 


5-16-68 


_ BOS. NO  NO.. 


LA Y N E-W E ST E R N  COMPANY 

1010  West  39th  Street 
Kansas  City,  Missouri 


I 


1  contract  City  of  Fayette _ 

A D D s t S S _ Dan  Site  (Borrow) 


DR!LLER_ 


L.  B.  Henry 


CITY  AND  STATE _ f'^jG _tte_J_M.iSSOUri _ 


SURFACE  FLEV.  Cr5P,  g 


.RIG. 


_CME _ 


WATER  LEVEI _ dry  CASING  USED_n°n.O _ 


AKOREVlATlONSi 


A  O  —  AwT<*r  Only  P  Q  —  Pc<  «  P  ’ 

S  A.— Son»pt«*  S.S  Spoe" 

W.O  —  Wo**'  Re'*  S.T.  —  S^^'oyTwu^ 


SV.-:-„rVcM 
C.  W.  Co'«*  V/ol #r 
C  A.-rr.„  A  f 


DEPTH 

.method!  «nit*at.on 

j  RECORD 

CORE 

SAMPLE  DESCRIPTION 

1 

Pro*«t  i 

T  o 

! 

Hyd'OtfLe 

rriiiure  J  of  Bio**? 

RECOVERY 

COLOR— MATERIAt— MOISTURE  — 1 

SAN  J 

CONSISTENCY 

DENSITY 

0 

•  o"  ! 

2* 

6" 

AO 

1  1 
i 

Gray 

brown 

clayey  silt, 

noist,  stiff 

2 

'6 "  ! 

3 

6" 

AO 

i 

Gray 

brown 

clayey  silt, 

dry,  very  stiff 

3 

! 

'6"  ! 

5 

0" 

SSI 

i 10  ; 

4.50+  12  | 

IS” 

Gray 

brown 

clayey  silt, 

dry,  very  stiff 

5 

1 

*  0 ,#  | 

6 

0” 

AO 

j  15  . 

i  j 

Gray 

brown 

clayey  silt, 

dry,  very  stiff 

6 

’0"  f 

S 

6" 

AO 

i  i 

Gray 

silty 

clay,  noist, 

stiff 

8 

’6"  ! 

10 

0" 

i  ;  4  : 

SS2  ,2.75  j  5  ! 

18" 

Gray 

silty 

clay,  noist, 

stiff 

10 

'0" 

13 

6" 

AO 

i  8  i 

i  : 

Gray 

silty 

clay,  no  is--, 

LAY NE-WE STERN  COMPANY 

1010  V/ost  39th  Street 
Kansas  City,  Missouri 


L.  D.  Henrj 


DATE  5-1G-CS _ CORING  NO _ 

CON tract  city  of  Fayette _ 

a  dor  :  S  S _ Pa  m_S  i  tj?_i  Bo  r  r  ov.) _ 

city  and  statf  Fa  ye  1 1  e  ,  M 1  ssou  r 


SURFACE  ELEV_ 


&SZ.O  R1G _ CME _ 


water  level 


.CASING  USED_J1°^ 


A  O.  —  G«'y  R  6  —  Pr  < «  3  »  S  V.— S'#>or  Va 

AOORCVtATfONSi  S  A  -5o"-P>  5.S -Split  Spoe«  C.  V/.  Cc*«»  V/a 

W .?  — Wiji1'  Pci»  ST.  —  Sh#!hyTub*  CA—  C  O  r  •  A  i  r 


PENETRATION  | 


P»«uv'*  |  o<  5Lo,«-| 


COP!  1 
RECOVERY  j 


SAMPLE  DESCPIPTION 

_  CLAY  CONSISTENCY 


COIOR-MATERIAL-MOISTURE- 


SAND  O-NSirV 


0 1  O'*  i  2f6"l  AO  ! 


;  !  i 

2 ’6"  I  3 ’6"'  AO  i 


Top  soil 


Gray  brov.-n  silty  clay,  noist ,  stiff 


3  ’6” 


5 ' 0"  |  SSI  |2.25'  5  I  IS"  |  Gray  brown  silty  clay,  racist, 

,  g  .  j 

8 ’6"!  AO  1  1  |  Gray  brown  silty  clay,  moist,  s 


8*6"  I  ICO"!  SS2 


i  > 

lO'O"  ;  12 ' 0 "  '  AO  I 


12 ' 0" 


I 

13 '6 " '  AO  1 


i  IS"  I  Gray  brown  clay,  moist,  stiff 


Gray  brown  clay,  moist,  stiff 


;  i  Gray  brown  clay,  moist,  s 


LAY N EAVEST S R N  COMPANY 

1010  West  391  h  Street 
Kansas  City,  Missouri 

driller _ L-'—B-j _ Hen  ry. _ _ _ 

surface  elev _ rig _ O'E _ 

ABBREVIATIONS. 


!  datf  5-IC-G8 _ boring  NO _ i” 

I 

CONTRACT _ Cit  y_Of__F  a  y_ct  t_c _ 

ADDRESS _ Dam  Site  (Do r r o a ) _ 

|  CITY  AND  st ate  Fayette  ,  Missouri 

WATER  1FVFI12’7  ’  CASINO  USED_  ROriC 

A.O.“Avj<«rO«ly  R  B  —  Pts'll'1  S  V  -  v“rO(  Vq'j 

5  A. “5 '!<*ip'»  Aupif  s  !* .  —  S e> ■  •  •  Spoon  C.  w.  Cc»*  Wo’wr 

W.B  —  W n » K  Bor*  J».T .  I>he!'oy  Tub*  C  A.  —  Co'*  A  t 


OEPrn 

|  METHOD 

!  1 

i 

I  PENETRATION 
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APPENDIX  C 


HYDRAULICS  AND  HYDROLOGIC  DATA 


Design  Data:  From  Contract  Drawings  and  Field  Measurements. 

experience  Data:  No  records  for  high  water  marks  arc  available. 
A  city  employee  indicated  that  he  believed  that  the  emergency 
spillway  had  come  into  operation  only  once.  There  are 
indications  that  the  primary  spillway  has  operated  many 
times.  there  is  considerable  erosion  and  displacement  of 
riprap  at  the  end  of  the  stilling  basin. 

Visual  Inspection;  At  the  time  of  inspection,  the  pool 
level  was  694.19  about  0.81  ft  below  normal  pool  (elevation 
695.0)  . 

Overtopping  Potential:  flood  routings  were  performed  to 
determine  the  overtopping  potential.  Since  the  dam  is  of 
intermediate  size  with  a  high  hazard  rating,  a  spillway 
design  storm  of  100  percent  of  the  PMF  was  prescribed  by  the 
guidelines.  The  watershed  drainage  area  was  obtained  by 
plainimeter  from  the  U.S.G.S.  7.S  minute  Glasgow  and  Fayette, 
Missouri  quadrangle  maps.  1  he  values  of  the  drainage  areas 
obtained  for  the  total  watershed  and  for  the  upstream  reservoir, 
were  larger  than  those  included  in  the  Larkin  (j  Associates 
Report  (Addendum  to  lingincering  Study).  In  our  computations 
the  larger  values  were  used.  During  our  studies  we  assumed 
that  the  upstream  dam  (Fayette  Lake)  will  not  reduce  the 
effect  of  the  PMF.  The  whole  watershed  area  above  Rogers 
Lake  Dam  was  used  in  the  analysis.  Kc  recommend  that  a 
breach  study  of  the  upstream  dam  should  be  analyzed  to 
determine  its  consequences  on  the  Rogers  Lake  Dam. 

The  values  for  the  reservoir  area  and  the  storage- 
elevation  relationship  were  used  from  the  Larkin  5  Associates 
report . 


A  5  minute  interval  unit -graph  was  developed  for  the 
watershed  which  resulted  in  a  peak  inflow  of  3195  c.f.s.  and 
a  time  to  peak  of  55  minutes.  Application  of  the  probable 
maximum  precipitation,  minus  losses  resulted  in  a  flood 
hydrograph  peak  inflow  of  26,688  c.f.s.  Rainfall  distribu¬ 
tion  for  the  24  hour  storm  was  according  to  1:M  1110-2-1411. 

Considering  all  factors  the  combination  of  dam,  spillway 
and  storage  is  not  sufficient  to  pass  the  I’MF  without  over¬ 
topping  the  embankment.  The  crest  elevation  of  703.50  ft 
would  be  overtooped  by  1.47  ft  at  flood  pool  elevation 
704.97. 

Fifty  percent  of  the  PMF  was  routed  through  the  spillway 
and  reached  a  pool  elevation  of  700.32  ft,  which  is  3.18  ft 
below  the  crest.  The  portion  of  the  PMF  that  will  just 
reach  the  top  of  dam  is  about  73  percent  which  is  greater 
than  the  100  year  flood  event.  For  additional  information 
see  the  Summary  of  Dam  Safety  Analyses  on  Sheets  3  and  4. 
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OVERTOPPING  ANALYST  I  OR  Roue  rs  Lake  Dam 


INPUT  PARAMLT ERS 

1.  Unit  Hydrograph  -  SCS  Dimensionless  -  Flood  llydrograph 

Package  (IILC-l);  Dam  Safety  Version 
Was  Used. 

Hydraulic  Inputs  Arc  As  Follows: 

a.  Twenty-four  Hour  Rainfall  of  25  Inches 
For  200  Square  Miles  -  All  Season  Envelope 

b.  Drainage  Area  =  2  510  Acres;  =  5.92  _  Sq.  Miles 

c.  *Travcl  Time  of  Runoff  0.92  Hi  s.  ;  Lag  Time  0.55  Ilrs. 

d.  Soil  Conservation  Service  Runoff  Curve  No.  80  (_AMC  III) 
Hydrologic  Soil  Group  B 

c.  Proportion  of  Drainage  Basin  Impervious  0-10 

2 .  Sp i  1  lways 

a.  Primary  Spillway:  Drop  Inlet  Structure  with  54"  0  RCP 
(Crest  Elev.  =  695.0) 

b.  emergency  Spillway:  Trapezoidal  Cut  (Seeded),  Concrete 
Sill  at  Control  Section  (Crest  Llev.  =  697.5). 

Length  100_  Ft.;  Side  Slopes  3j_l _ ;  C  =  2.65 

c.  Dam  Overflow 

Length  1350  Ft.;  Side  Slopes  Vertical;  -  C  =  5_.  Q 

Note:  Combined  Spillway  ami  Dam  Rating  Data  Provided  To 

Computer  on  Y4  and  15  Cards. 

SUMMARY  OF  DAM  SAFETY  ANALYSIS 

1.  Unit  Hydrograph 

a .  Peak  -  3195  c . f. s . 

b.  Time  to  Peak  35  Min. 

2.  Flood  Routings  Were  Computed  by  the  Modified  Puls  Method 

a.  Peak  Inflow  (see  Sheet  6  ) 

50"  PMF  13,344  c.f.s.;  1 00  A  PMF  26,688  c.f.s. 

*From  Equation  Tc  =  (11.9  I?)  0.385  ,  California  Culvert  Practice, 

ii 

California  Highways  and  Purlic  Works,  Sept.  1942 
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Peak  Elevation 


50?„  PMF  700,52  100"o  PMF  704.97 
c.  Portion  of  PMF  That  Will  Reach  Top  of  Dam 
7  3  % ;  Top  of  Dam  F.lev.  705.5  Ft. 

3.  Computer  Input  and  Output  Data  Sheets  _5_  and  6  Appendix  C 
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APPF.NDIX  D 


Aerial  Vi  ok  -  Looking  South,  r.Hiei-jjency  Spillway  at  Lower  Rij;ht 
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Spillway  -  Upper  I'ayette  Dam 
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